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Background 

Flight Loads Laboratory (FLL) 
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Background 

Hot-Structures Strain Measurement Research 



Research Motivation 

Need for Sensor Development 
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Hinders ability to validate analysis and modeling techniques 
Hinders ability to optimization structural designs 


Objectives 
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Extrinsic Fabry-Perot Interferometer (EFPI) 

Sensor Construction 
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Extrinsic Fabry Perot Interferometer (EFPI) 

Sensor Conditioning 
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Installation and Attachment Techniques 

Organic Cements (<550°F) 
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Installation and Attachment Techniques 

Thermal Spray Process 



E 

o 

o 

O' 

c 

CD 

E 

Q. 

3 

O’ 

LU 

>* 

(0 

i_ 

O. 

<0 

"re 

E 

&_ 

0) 



0) 

(/) 




O 


> 




O 

E 

CO 

E 



DO 

0) 

> 

a> 



> 

(/) 

CO 

L- 

+-> 

(0 

0 

E 

0 

0 

L- 

> 

£L 

> 

C 

Q. 

CO 

CO 

CO 

!5 


CO 

CO 

E 

1 

0 

E 

>* 

(0 

i_ 

0 

o 

CO 

c 

0 

</> 

JO 

Q. 

(/) 

</) 

r 

CO 

LL 

CO 

(0 

0 

3 

0. 

0 

s_ 

d) 

GO 

GO 

■ 

o 

£ 


T3 

1 

T3 

o 

L. 

0 

* 

o 

00 

O 

o' 

£ 

O 

CL 

C 

(0 

CO 

0 

1 

0 

1 



Dryden Flight Research Center 



Installation and Attachment Techniques 

Thermal Spray Process (> 600 ° F) 
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Laboratory Coupon Test Results 

Fiber Bragg Gratings 
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Laboratory Coupon Test Results 

Thermal / Mechanical Test Fixture 
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Laboratory Coupon Test Results 

Gold-Coated EFPI Thermal Mechanical Test Results 
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Laboratory Coupon Test Results 

Thermal Mechanical Test Results 
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Laboratory Coupon Test Results 

Metallic Dilatometer Results 
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Laboratory Coupon Test Results 

Dilatometer Results 
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Large Scale Ground Test Structures 

C-SiC Flaperon 
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Large Scale Ground Test Structures 

Ceramic Composite Control Surfaces 
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Concluding Remarks 
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